INTRODUCTION Statistical process control (SPC) is widely used to
Suppose that an EWMA of the form yt = (1 ? k)yt-\ + \eu for some EWMA parameter 0 < X < 1, is applied to the residu als. Defining v = 1 -?, the EWMA statistic, yu can be written as the ARMA(p + q + 1, p + q) process
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yt =--et =-n-at. To account for uncertainty in the estimated parameters and guard against a situation in which the in-control ARL is sub stantially shorter than desired, a reasonable precaution is to use control limits that are wider than those used when the model is assumed to be perfect. This article presents a method for widen ing the EWMA control limits based on the following "worst case" design approach. For a specified k and a given set of The Taylor approximation (7) has an interesting interpreta tion when the process is ARMA (1,1) .
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In this case, (7) Tables 1 and 2 indicate that this is true only for large mean shifts in the examples considered. Even when the worst-case control limits are used, the EWMA still has sub stantially shorter out-of-control ARLs than the Shewhart chart for small to moderate mean shifts. Table 1 shows that for the ARMA(1,1) example, the Shewhart chart does not surpass the worst-case EWMA in power until the mean shift is between 4aa and 5aa. This is the same level of mean shift at which the Shewhart chart surpasses the EWMA with standard control lim its. Table 2 
